Platanus orientalis L. is a deciduous tree known as the oriental plane tree [1] . The leaves are used in folk medicine in opthalmia, the bark is boiled in vinegar and given to relieve diarrhea, dysentery and toothache [2, 3] , while the buds are used as an antiseptic and an antimicrobial for the urinary tract [4] . Only one previous report was found dealing with the flavonoidal content of the buds of the plant and their cytotoxic activity [5] .
In a previous study [6] of the ethyl acetate fraction of P. orientalis leaves, the authors reported the isolation of a new flavonoid glycoside, 5,7,4´-trihydroxy-3,6-dimethoxyflavone-3´-O-β-xylopyranoside (axillarin-3´-O-β-xylopyranoside), in addition to nine known flavonoid aglycones and glycosides, a phenolic acid and a phenolic acid derivative. The antioxidant, hepatoprotective and cytotoxic activities of the extracts were also studied. The present work reports the isolation of two novel acylated flavonol tetra glycosides from the n-butanol fraction of the ethanolic extract of P. orientalis leaves. Their structures were fully elucidated as: (1) , and its quercetin analogue (2) . As far as we know, such complex p-coumaroyl tetra glycosides have been isolated only once previously, from Allium ursinum [7] . -ion peak at m/z 1047. The compound showed a characteristic absorption band at 317 nm in the methanol UV spectrum, indicating a p-coumaroyl chromophore [8] . The UV data after addition of the different shift reagents were characteristic of a flavonol nucleus substituted at positions 3 and 7, as indicated by the absence of a bathochromic shift upon addition of CH 3 a Coupling pattern and coupling constants (J in Hz) are in parentheses.
The 1 H NMR spectrum displayed the characteristic signals of a kaempferol nucleus represented by doublets at δ 6.51 and δ 6.89 assigned for H-6 and H-8, respectively. Their significant downfield shifts confirmed glycosidation at the 7-hydroxy position [9] . Also a pair of AA' BB' type aromatic protons at δ 6.90 (d, J = 8.7 Hz) and δ 8.14 (d, J = 8.7 Hz) were assigned for H-3´, 5´and H-2´, 6´, respectively. In addition, the presence of the p-coumaroyl moiety is confirmed by the presence of two doublets of the trans olefinic double bond protons at δ 6.37 and δ 7.60, assigned to H-8 and H-7, respectively. Also an AA' BB' pair of doublets at δ 7.56 and 6.78 (each 2H, d, J = 8.4 Hz) were assigned to H-2, 6 and H-3, 5, respectively.
The appearance of four anomeric proton signals indicated a tetra glycoside. Consideration of their coupling constants, as well as the presence of two doublets at δ 1.12 and δ 1.05, characteristic of the rhamnose secondary methyl groups, indicated the presence of two α-rhamnopyranoses and two β-glucopyranoses. The first anomeric proton at δ 5.60 was assigned to a rhamnose sugar at position 7 of the aglycone, with the doublet at δ 1.12 (d, J = 6.7 Hz) assigned for CH 3 -6´´´´´ of the sugar [10] . The second anomeric proton at δ 4.73 was assigned to a terminal rhamnose acylated at position 2 by the p-coumaroyl nucleus. This was confirmed by the 13 C NMR spectrum (Table 1) , which showed upfield shifts of the anomeric carbon C-1´´´ and C-3´´´ of the rhamnose to δ 98.1 and 68.6, respectively, and the downfield shift of C-2´´´ to δ 73.7 due to acylation [8, 11] . The third anomeric sugar, appearing at δ 4.59 (d, J = 7.5 Hz), was assigned to a terminal β-glucose sugar attached to position 2 of the inner sugar. The last anomeric proton at δ 5.73 (d, J = 7.5 Hz) was assigned to a β-glucose sugar attached to C-3 of the aglycone and substituted at positions 2 and 6 by glucose and rhamnose, respectively. This was confirmed by the downfield shift of C-2´´ and C-6´´ of the glucose to δ 81.6 and 65.7, respectively, and the upfield shift of C-1´´ to δ 97.8 [12] .
The
13 C NMR spectrum further confirmed the substitution at positions 3 and 7 of the aglycone indicated by the upfield shifs of their carbon signals (Table 1 ) (in comparison to corresponding signals in the spectrum of kaempferol); it also showed the characteristic signals for the kaempferol aglycone and the p-coumaroyl molecule [13] . Based on the previous interpretations of the spectral data, compound 1 was identified as kaempferol- characteristic absorption band at 317 nm indicating the presence of the p-coumaroyl chromophore [8] .
The UV data after addition of the different shift reagents were characteristic of a flavonol substituted at positions 3 and 7 of the aglycone, as indicated by the absence of a bathochromic shift upon addition of CH 3 COONa reagent; the hypsochromic shift in band I in the AlCl 3 /HCl spectrum confirmed the presence of 3´, 4´ortho dihydroxy groups in ring B, indicating a quercetin nucleus.
The 1 H NMR spectrum of compound 2 (Table 1 ) was identical to that of compound 1 except for the characteristic quercetin signals represented by two broad singlets at δ 6.48 and δ 6.77, assigned for H-6 and H-8, respectively, with their significant downfield shifts, confirming glycosidation at the 7-hydroxy position [9] . B ring protons were represented by two doublets at δ 6.85 (d, J = 8.4 Hz) and δ 7.61, (d, J = 1.8 Hz), assigned to H-5´ ortho coupled and H-2´ meta coupled with H-6´, respectively, while H-6´ was displayed as a doublet of doublets signal at δ 7.70 (dd, J = 1.8, 8.7 Hz), which confirmed the substitution of ring B at the 3´ and 4´ positions. (Figure 2 ) further confirmed the structure by the correlations appearing between both the quercetin carbons at C-3 and C-7 and the anomeric protons of the inner glucose and the rhamnose sugar, respectively. In addition, there was correlation between C-9 of the coumaroyl and the second rhamnose sugar, and between the inner glucose and the second rhamnose and glucose units. Based on the previous discussion and spectral data, compound 2 could be identified as quercetin-
Experimental
General: Optical rotation was determined using a Perkin-Elmer 241 polarimeter (MeOH, c in g/100 mL). UV spectra were measured using a Shimadzu UV 1650 PC spectrophotometer. ESI-MS (negative mode) were measured on Thermo Finnigan (ion trap) equipment. NMR spectra were measured in DMSO-d 6 with a Varian Mercury instrument ( 1 H NMR, 300 MHz, 13 C NMR, 75 MHz). TLC was performed on sheets pre-coated with either Silica gel F254 (Fluka) or with RP-18 F254 (Merck, Germany). Compounds were visualized under UV light (254 and 366 nm) and by spraying with aluminum chloride and NP-PEG reagents. Column chromatography was performed over silica gel H 60 (Sigma) for VLC, Sephadex LH-20 (Pharmacia) and silica gel C 18 -reversed phase (70-230 mesh, Fluka).
